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(57) AdefomttbletUbehasawalwNchoonprises tube in radial ancVor axial directions, 
a nmi>er of axial, toroidal or helcal tubules which are Bt 
least partly deformed in response to deformation of the 
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DOScnpQon 

(0001) TbeirwwitionrelalastoadelormaUeti^ « 
[00021 RIslaioimliromUSpatamspocrcaltorBNos. 
3.353.599 and 5.014,779 to insert a oorruQated tube 
into the weObore of an mlerground borehole and to 
mfpanA ihelUbodownhole into atubuiar shape. 
[0003] US patent specfficatkxi Ma 5.366^012 tSsr io 
doGOG the eigsonsion cl a slotted pipe of which the slots 
open ip as a result of the eoqpansion 80 as to reduce the 
racfiat forces needed to eiqsend me pipe. 
[0004] The use of slotted or mitialy corrugated pfpes 
has the dfeadvantago fiat the o^nnded pipes have a is 
Iknied mechanical strenQth. 
(OOOq Interiwtto na lpateritappicaflorxpubBcaBonNa 
WO 98/00626 cfisdoses the expansion of an unstotted 
cyindrical pipe by means of an ej^ansion mandrel. 
[0006] A cfisaArantaoeofihe tatter e)9}ansion method » 
te fiat tofces to expand tf)e pipe are relatively high and 
that the p^cor«racts as a result of the expansion proc- 
ess. 

(0007) It is an object of the present Invention to allevi- 
ate the (Ssadvantages of the Imiim techniques and to 25 
provide a robust and defonraUe tube which can be 
expanded or otherwtoa defemied by using a relallvely 
low deformation forces 

Sumniarv of th e Invention ^ 

[0006] Thedelormableiubeaooon[fingtothe invention 
therob oonrprises a wal which is at least partly fcymed 
by anunte of tubUes. wherein at least one Uxile is at 
leaMpaftlydefomfMdinre^wnsotodefonTCdionafthe x 
tube. 

100001 lYiedaiomiiaionmayiM^eftsttaningoroiher 
change of the tubular shape of the tJbuHos, which 
requires prindpaOy bending forces which are signffi- 
canlly lower than the tension forces that are required to 40 
expand a tubular cylindrfcal p^pe. 
[pOlO] It may be requirod to obtain a tube which can 
be dsfomwd easily fai an axial or in a radial direction or 
in bom dlrectionB. A radteBy deforrraUe tube is useliil if 
thatUbalsforcKanpletobeusedasanoiandtargas 45 
pioduc0on tubing which bto be Inserted bttoaretalhrely 
nanoMT and hragutarly shaped underground wettm 
AnvdaBydeformdbletubeiBuseU If thatubaisaprD- 
ductionlnerortirfbing.awancasingorottMrwelttUbular 
wNch Is Installed m a compacBngroservoIr where there so 
is a risk of bucHbig of the wel tUbUlarB as a resuR otf the 
cornpaction process. 

[0011] HaradiaflydeformabletUbeisrequireditispre- 
ferred that the wan of the tube Is at least partly fomwd 
byaseriesofaxialtiiMleswhicheachCKtendinadirec- ss 
tion substantially parallel to a longitudmal axis of the 
tube such that t|)on a radtol de fo r mat ion of me ti>e the 
axial tiailes are at least partly defonned. 



[0012] If an axiaily deformable tube is required it is 
prefened thatmewaDofmelubeisalleast partly 
formed by a series of toroidal tubules which extend in a 
substantially cirater direction around a bngitufinal axis 
of the tube such that upon axial d^xmation of the tube 
the toroidal tubdes are at least partly flattened or other- 
wise deformed. 

PXhS) If a tube is required which is bom anaBy and 
radially defdmuble. it is preferred that the wal of the 
tube is at least party fonned by one or more hefical 
tubules which extend In a BUbstantiaDyheBcal direction 
wim re^Md to a longilucinal asds of me tube such that 
upon deformation of the ate in a dtfectfon which is ori- 
ented at an angle relative to a longitudnBl direction of 
each of me helical tubules, alleast one of me heCcal 
tubules is deformed. 

[0014] Iheteixiesmaybemadeofamelal.plastfo. 
ntter or other material and may be welded, brazed, 
txxided or otherwise secured to acfaoent tubiies or 
other parts of the wail of the tube. 
[0015] The tUtxrfes may before expansion have a 
folded, cyrindrk:ai, eOptical or prismatic shape and may 
as a result ^me esparmn be unfolded or flattened into 
an eOptical. cylindrical or prismatic shape. 
[0016] S^Htatfy. the tubules contain at the outer 
periphery of me tube openings or weak spots which 
openijp as a result of the defor ma t i on process such that 
one or more fluids are squeezed from me »iterior ol the 
tubules Into the space surrouncfing the tibe. 
[0017] tn mat case the fluids that are squeezed from 
the interior of me tiAxjies may contain one or more 
<mentals. such as a ctiemical treatment flufo or oonrv 
ponents of a Gquid cement slurry or cunvonent s of a 
curing agent which components are only mixed when 
or after they have been squeezed out ol me tUbUes. 

BrirfdattriaHonflimftdrawinoa 

IP018] The invention will be descrfoed in more detail 
and by way of example wim reference to the accompa- 
nying drawings, in wtiich 

Rg. 1 1s a cross-axial sectionat view of a tube bom 
before and alter wpansfoa viMch tiiw has a waH 
that is made of a series of axial tubules which are 
cyfindrfoal before expensfon and eltptical after 
CD^jureion; 

Rg. 2 is a cm64udal sectfonal view of a tUtM bom 
before and alter aKpansfon. whfoh tii>e has a waO 
that oonrprises a series of axial tubules which are 
prisnatiG befbra expanefon and elTDfical after 
expansion; 

Rg. 3 is a craea-axial sectional view of a tube bom 
before and after expanskn whfoh tube has a wafl 
that is made of a seriea of a)dal tubules wNch are 
elfiptical bom before and after a)9»nsfon: 
Rg. 4 is a orees^axial sedtonal view of a tUbe 
before expansfon where the waO of the tube oom- 
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prises a series of axial tubules and Ihe tube is 
Uded irto a siManlially flat shapa before it is 
unfolded and SKpanded; 

Fig. 5 is a bngiludM sectional view of a lUbe 
which ooinpnses a wal that is nnade of a series of 
toroidal tubules; 

Fig. 6 is an enlarged dfllBl showing the cylndrlcal 
shape of three of the toroidal tubules that are endr- 
dedinFtg. 5; 

Fig. 7 is a longhudinat sectional view of the liJbe off 
Fig. 5 after axial conproGsion g4 the tube: 
Ftg. e is an enlarged detaS showing the eOiptical 
shi«ie of three of the toioidal biiules that are encir- 
cled in Fig. 7; 

Fq. 9 is a ciQss-axial sectional view of a radUOly 
expandable conprising six anal or helical 
tubutos both before and after eipansion of the tube: 
Fig. 10 Is a aoGfraxfal sacaonal view of an im(« 
panded tube of which the wal oomprisas a series off 
fokted tubules which untold into a cyfindricat shape 
during the process off expanding the tube: 
Rg. 11 is a crossnBxial sectional view of another 
uneD9)anded tube corfiQuration wtiero ttie wafl com- 
prises a series of folded tubes which untold into a 
cyfaidrical shape during the process of SKpandbig 
the tube: and 

Fig. 12 is a cross-axial sectional view of an unec- 
panded tube which folds open during the esqpansion 
proceGs and which comprises a tubule which acts 
as a plastic Nnge and which is flattened as a result 
of the a^Muvion process. 

l^laiteddflSoripSnn fli tha jm/entjon 

(Omq IMrringnowtoFig.1thereissh9Miatube1 
in a cyindrical weftiore or ottier cavtty 2. which tube 1 
has a wal tat is made up of a series of axial tUbiies 3 
wNch are substantially cyfindrical before flspansion of 
the tube 1 and eirplical after SKpanskm of the tube 1 to 
an enlarged dtameter. as illustrated by reference 
numeral 3B. 

(0020] The tube lean be expanded by an e3«)ansion 
mandrel (not shown) or by increasing the hydraulic 
pressure in the interior 4 of the lUbo 1. As a reeutt Of tfia 
expmion process the tubules 3 are suk^ed to a bend- 
ing process so that relatively low tofcea are requked. 
10021] If the tubules 3 are made of steel or anolher 
metal then ft is preferred that the tUbUes 3 era sinterad. 
welded or brazed together along the length of the areas 
5 where the tubules 3 touch each other. 
[0022] lfthetiAxjles3havean!mpenneablewaland 
the tube 1 is used temporarily in the cavity 2. for eocanv 
pie to provide a temporary seal, then the tube 1 can be 
radially contracted again by punpn^ a high pressure 
fluid into the Biteriors 6 of the tUbules 3. wNch wl 
induce the flattened tubUes 3B to resume their tubular 
shape, so that the tube 1 radial shrinte and can be eas- 
ily removed from the cavity 2. 



I0O23] If the tube 1 is to be used permanently in the 
cavity 2. for exan^ if the tube 1 is to be used as a welt 
casing, thenatleastsomeof tf>etUbules3 maybefBed 
with Squid components of a centent slurry or other cur- 

5 ing agent such as a silicone gei and the outer wall of 
ttwse tubules may contain openings 7. or weak spots 
which are opened as a resiit of the expansion process, 
via which said Gquid oomponems are squeezed into the 
sunounding annular space 8 sunroundHig the expanded 

10 tube 1 and the liquid components mix ip and cure to a 
hvdened cement siioone or other cured aealing oom- 
posilion. 

10024) Fig. 2 iustrates an altenmiva embod im ent of 
the defannabto tube accortfng to the invenlioa TWs 
15 tul>e 9 is also radially defcrrmable and comprisea a 
series of tuftxM 10 which are prismatic betora ssqpan- 
8icn and eO^pecal after e)9)an8iort as luBtratad by ra^^ 
erve rumerai 10B. 

P)025] The tUbUes 10 are arranged sUbstanliaBy par- 
10 aM to the longitucfinal axis 11 at the centre of the tube 
9. The tubules 10 are made of steel or anolher metal 
and are connected to each other by longitudinal welded, 
brazed or sintered bonds 11. 
P)026] Fig. 3 shows yet another enixxfment of the 
23 delormable tube according to the invention, in which the 
tube 12 is racially deformable and oornprises a series of 
tubules 13 which are eOiptical before and which have in 
eliptical. almost flattened shape after radial expansion 
of the tube 12. 

90 [0027] In this embodunent the tubules 13 deform from 
a f rst eOiptical shapei iOustrBted by reference numeral 
13A In wNch the largest width off the eOplical tUbutos 
13A has a racial orientation Ho a second eifipticat 
stasM. i>ustrated by reference numeral 13B in which the 

95 togesi width off the elljptealtUbulea13Ahaa a tangen- 
tial orientation. 

10028] Refening now to Fig. 4 there is shown a 
deionnable tube 14 which comprises a series of axial 
lUbules 15. wherein two pairs of tUbules at opposite 

40 skies of the tulM 14 are interconnected by plastic 
hinges ia Ttiese plastic hinges 16 alow the tube 14 to 
be stored and transported in a flattened shape e.g. 
around a reeling drum (not shown). 
tmn When «ie tuba 14 is then unreeled Itam the 

45 reeing drum a can be brought mio a cyfndrical shape 
by a guide funnel (not Shown). V the lube 14 b to be 
used inslda a wal or Inside another tubular lha cylndri- 
odtUbaUisthen reeled into the waObora or tie inlevlor 
ottha other tubular and expanded tor awrplebypump- 

50 kig a high pressure fluid mto the Interior 17 of the tube 
14. 

C0030] 1he initially flattened tube conliguratiQn shorn 
in Fig. 4 allows an easy storage and transport off the 
tube 14. ag. on a small diameter reeling drunt during 
55 the manufacturing stage and during trareport from tfia 
manufacturing site to Sie site where the tube 1 4 is to be 

used. 

10031] Figures 5. 6, 7 and 8 show yet another errbod- 
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iiTient o( the defomttble tube eooording to th^ 
in which the tutxto B have a toroidal shape in 
order to make the tube 19 may detonnafale. 
(0032] The tube 19 shown in Fig. 5 can be a produc- 
tion finer in a oonrpading ofl or gas bearing formatioa 
where as shown in detafl In Rg. 6 the toroidal tubules 
ISAhaweasUbstandallycyMrfcalshapa intheoortfig- 
uration shown in Fig. 7 the tUbe 19 has anaHy con- 
tracted so that its length is 16% shorter than its original 

length shown in Rg. 5. 

|D03^ Asaresyiofttieasdaloonlractionof thetiie 
19 the tubOles 18B shown in Rg. 7 have been detormed 
into an eliptiori shapei as is shown in more detail n Rg. 
8. 

BN04 Ref8ffingnowtoFig.9ttwr6'Bd«wnatobe 
20whlchisaiyandedwiWnaws lb ors2l or oVier cav- 
ity 

PWU) The tube 20 haa a wall ttmt oonfafteea six 
tUHles 23. 24. 25. 2a 27 and 28 wNdi axtand in an 
aidat or helical configurelion relaliva to the iongitudi^ 
axis 29 of the tube 20. 

10038] >^jaoenttUbule6 23.2<25.2fi.27and20are 
intetconnected along their length by etongate welds 32. 
Plastic hinges 22 are located in the wafls of the tubUes 

at both sides of each weld 32. 
[9037] The un99>anded tube 20 is shown at the cen- 
tre of the drawing. The six uneo^tanded tubules 23-28 
each have the form of a pie sector and oniy a mbor gap 

80 Is present between addacent tubides^ 23-28. To 
eoqpand the tube 20 a pressurized fluid is pumped into 
the gaps 30 which wa induce the tiiM 20 to e99>and untH 
the waBs of the tubules 28^ are stretched andAy the 
outer walls of the tUxjIes 23&W are pressed against 
thewelbore21. 

[0038] The volume eC cienl tUbe configuration shown 
to Fig. 9 is attractive I the tUse 20 Is to be inserted Into 
the weSxxe 21 via a nanow anesa. such as a smafl 
diameter production tubing. Furlhennore the internal 
volume of the unexpended tubules 23-28 is relatively 
large whereas the internal wlume of the expmvied 
tubules 23B-28B is relatively small so tiat H the wans at 
the outer circumference of the tubules 23-28 are perfo- 
rated or become during expeneion olhenwise fluid per- 
meable a retativeiy large volume d fluids is squeezed 
from the intartor of the tubules 23-28 into the surround- 
ing annuhjs andtar fonnation. 
|q039l imHawayarelatMylafgevolumeofaseaing 
agent and/br traatoisnt fluid can be iniectod fcito the 
anrulus sunnoisidtog ttw tUtM 20 andAx the fermation 

81 surrowdtog toe weKiore 21. 

[00401 The axtemaBy permeable tube 20 is very suit- 
able to iniect baalmeni flirids into an underground for- 
mation 31 which comprises atong the lengto of the 
weS)ora21li^orvaryinopannaabilily. If the outer 
wals of the tobulea 23^ have a signfficanHy lower fluid 
penneabaity than toe surrounding tonmalton 27. then, 
as soon as the outer waH of toe titoUlea 22B-26B is 
pressed against the weRbore 21. a relatively constant 



fbx of treatment fluid wil be squeezed into the ^«ious 
surrounding formation layers so that tfie risk of irijeclion 
of freatment fluid mainly into the penneafale tormalton 
laym and byi)a8sing of less permeeble layers Is mini- 

5 mized. 

[0041) H the tube 20 is used as a treatment fluid iniec- 
tion tool then the outer waBs of the tubules 23-28 may 
be made of a permeable rubber and/or a fabric and the 
inner walls of the tubules 23-28 which tace the interior 
10 30 of the tube 30 may be made of an impenneeble rub- 
ber. After i edion of the treatment fluids the pressure in 
the interior 30 of the tube 20 may be reduced so that the 
tube 20 radially contracts and can be removed from the 
baehol& 

1$ 10042] Instead Of alowtog the tube 20 to contract alter 
fhMJs hove been ir^ected into the tonnatfon the tube 20 
n«y be aHowad to harden to the »«)anded position 
i^ainrt the weRxira 21 fay Inimgnattng the fabric or 
other material wttt a slowly curing epoxy or other plastic 

JO oomposttoa so that the eolidiied tube 20 then aenfea 
asaweilner. 

10043] Thetube20and1hetU)eoonr«urafions6hcMwi 
in 1-4 may also have walls that are made of asieve 
material, to that case the tube may be eapanded by an 
a o^sanslon cone or by a balloon that la Inflated to the 
interior of the tube. 

[0044] Stooa the sieve material that then fomis the 
walls of tubules is maMy bent and not or hanfly 
stretched the sieve opening size will remain tairfy con- 

30 8tam during the «q»nsion process. The eo^xnded Use 
of sieve material then senses as a titer that prevente 
sand and other solid materiate to enter the wettm 21. 
[00451 The radialy expandable tube 20 and the otoer 
radUiBy •9>andBble tiiM configurations shown to Figs. 

95 i-4miyalaobemadeoftubule823-28whicharemBde 
of a fluid toipermeabie material, such as steel «Mch 
only deforms if the pressure in the interior 30 dthe tube 
meeds a prfr«et level, to that case the tube may be 
mstaSed as a production tubing which serves as a 

40 downholeblow^ preventer whidi expands and seals 
of the annulus sunounding toe production tobtog it a 
blow^ occurs. The radially expandable tube configu- 
ration shown to Fig. 9 can also be used as a dril string, 
to that case dnifing mud is pumped through the interior 

45 of the tubules 23A-28A during driBing. At the end of a 
driOkig eyde hlg^ presstre fluid Is Injected into toe Inte- 
rior 30 of the tiiie 20 so that the tube 20 Is coqunded 
against toe borehole wall 21 and forms a fining of the 
weflbore artl the cHI bit and downhole motor assently 

50 is puled to toe eurfaoe by a wireline or colled tubing 
passlio 9vough the interior 30 of the tube 20 and tilso 
serves as an eoqiansion cone. 
P046] H only minor expansion of the tube is required 
then the waa of the tube may be provided wito only one 

08 or a taw aidal or helical tubules. 

[0047] If toe wals of the tube 20 or toe other radially 
eo^afxMble conflgurallons are made of a rdtiber or 
otoer elastically detannabia material then the expanded 
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tube may GorvB &6 a high wpomicm pad«er or bridge 

[0048] It win be understood that tflhotubuiM are ori- 
ented in an axial directkm a racfaOy delonrable tu^ 
be obtained. If the tubules are oriented m a circuniferen> 
ttal direction as shown in Figs. 5-8 then an axiaOy 
deformable tube wiD be obtained. 
(0049] If the tubules are oriented in a helical direction 
the lube wiD be detormable botfi in axial and radial 
directkxis and the pitch angle of the hefical oonfigura- 
tion of the tubules wU then influence the degree in 
which the tube is axiaOy or racfially defonnablei 
[0050] Fig. 10 Shows « configuration where a tube 40 
oon^prtseft a wan tal coTBists of a series of axial loida- 
blatiUeB4l. 

[0051] Vtfia tubules 41 ar^fnada of steel men they 
are In ta roonnact B d sida by sida along their length by 
axM welds 42. Each aixie 41 opmprtM at tie oular 
tircumfBrenca of tfia 40 a dngia plastic hinge 43 
and at the inner dfcumleranca of tie lube 40 a set of 
four plaBtic hinges 44. 45, 46 and 47. Each of these 
plBBlio Nngea 43^7 is formed by machining an axial 
gfoove in the Inner and^or outer surface of the wall of the 
tubule 41. 

[0062] The set of four ptafilic hinges 44^7 defines a 
wal segment where «ie tUbules 41 can be folded 
inwancfiy to form a U- or delta^haped recess 48 that 
toces the interior 49 of the tube 40. 
[0053] Thetube40i8expandedbypunpingapre68U- 
rized fluid into the interiors 50 of the tUbUes 41 witich 
causes the tubules to unfold by Nngnig about the plastic 
hinges 43-47 so that the tubules 41 each obtain a cyan- 
drical shape (not shown). 

[0054] As a result of the unfokSng of the tubules 41 the 
tube 40 obtains a l«ger external and internal dtemeter. 
[006S] Fig. 11 shows another tube 51 which com- 
prises a wafl that consists of a series of axial foldable 
tubules 52. 

[0066] If the tubules 52 are made of steel then Ihey 
are interconnected side by side along their length by 
axial welds 53. Each tufaiie 52 comprises both at the 
outer and the inner circumference of the tut>e 51 asetof 
four plastic hinges 54 that are formed by machining 
axial grooves in the inner and^ outer surface of the 
wan of each tubule 52. 

[0057] Each set of four plastic hinges 54 defines a wal 
segment where the tubules 52 can be folded inwardly to 
form a U- or detta-chaped recess 55 that faces either 
the eoderior 56 or the interior 57 of Vie tube sr 
[0068] The tube 51 Is expanded by pumping a pressu- 
rized fluid into the interiors 58 of tubules 51 which 
causes the tubules 52 to unfold by Nngkig eboul the 
plaslic hinges 54 sothat the tubules eech obtain a cylin- 
drical shape (not shcMffi). 

[0069] AearesuKoftheunfoidbigofthelubulesthe 
tube 51 obtains a larger CDctemal and internal d»meier. 
[0060] Fig. 12 shows a foldabia tube GO which com- 
prises at its lower side a sinQfa plastic hinge that is 



formed by an axial tubule 61 and at its upper side a set 
of four plastic hinges 62 that are fomrad fay machining 
asdal grooves in the outer or inner surface of «ie ««n Of 
«ietube60. 

5 [0061] The four plastic hinges 62 define a delta- 
sh^sed recess 63 at the Mpper side of the tube 60. when 
the tube is In its folded shape. 
[0062] The tLA)e 60 is unfolded by pumping a pressu- 
rized fluid into the interior 64 of the tube GO. This causes 

10 tie tube to unfold in the (firection of the anrows into the 
cylindrical shape which is illustrated by the broken Enes 
60A. The tubule 61 then acts as a plastic Nnge and 
obtains as a result of the unloldino of the tube 60 tfie 
eUptical shape which is illustrated by broken fnes 61 A. 

15 [0063] Thetubuleei ^smadeofapla8ticafiydfllon1v 
ibla malarial, such as a formable higMtrangth low> 
aloy V dual phase steel grades wfich ate provides 
taliny to tia toi)e 61 Iri dreumfarential dbaclon dur- 
frig the unfolding prooedurei After ffie unfoldHig proce- 

20 dura a curing agent may be pumped imo the interior 65 
of the anpHcal tUbiJa 61 A to reMbioe the Uxto 61A. 
The interior 65 of the tiiwia 61 maycompfiBaelacMcal 
andtor hydrauie conduits fx transmissfon of etodric 
andAir hydrauKc power andtor signals along the length 

25 ofthetub& 

[0064] The e nnbo di merts of the deformabia tube 
diown in tie drawings proMda a tube which can be 
deformed easily and which can be reeled on a reeling 
drum. The tube can be unreeled ton the dfum and 

30 greeted into an underground borehole or ottiercavHy in 
which the tube is to be used. The tuba is siteequentfy 
defvmed msida the borehoia or Ota cavfty by chang- 
ing the tubUtar shape of one or more tubules in the watt 
of the tube. The deformation may irwolva flattaning. 

S5 uniotdfoig or Ota deformation cl the tiixjle or tubUas. 

Ctalms 

1. A deformable tube having a wall which is at least 
40 partly formed by a nunta of tubides^ wtierein at 

least one tubule is at least partly dsfomied in 
response to defbnrwiion of the tube. 

2. ThedeformaUetUbeofdatml. wherein the wril of 
45 the tJM is at least partly formed by a series Of axial 

tixies which each extend In a (firection substan- 
tially parallel to a tongltudkal axis of the tUba such 
that (pon a radial defonnation of the tuba the asdal 
tiixiles are at least party deformed. 

50 

3. Thedeformabtetubeofdaiml. wherein the vnl of 
the tube is at least partly formed byaseries of toroi- 
dal tUbUes wNch extend in a sUbstantialy circular 
drection around a longitudinal axis of tiie tube such 

05 that i|xin axial deformation of the tube the toroidal 
tubules are at least partfy deformed 

4. The deformable tube of daiml. wherein the wafl of 
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the tube is at least partly formed by one or more 
heGcal tiixiee which extarvl 01 a subetarilially 
cat direction with reepea 10 a tongptucftiai axis or 
the tube such that upon detDrm a Son of the tube In a 
direction which is oriented at an anolerelatitfe to a s 
longitudM dMion off each of the helical tubules* 
at least one off «ie heHcai tubiiee is at least partly 
deformed. 

5. The detomiable tube of claim 1. wherein the waBd w 
the tUse is at least party fomied by a number of 
substantially parallel tUbules which are arranged 
side by side and are connected to each other. 

e. The detormaUe tube of daim 5. wherein the is 
tubules are made of metal and the sides of a pair of 
•cQacent tubules substantiany touch each other and 
are sintarea welded, spot welded, brazed, bonded, 
or otherwise eecurad to each other. 

JO 

7. Ihe deformaUe tube of daim S. wherein the 
tiAwtes are rnade of a plastic or elaslorneric mate- 
rial or a fabric and the sides of acfacent tubules 
eubstanlially touch each other and are bonded to 
each other. « 

8. Ihe detarmable tube of daim 1. wherein before 
deformation of the tube the tubules have a sUbstan- 
tiaty cylindrical shape and deform into a siijGtan- 
tialy etlipliciri or ftattened shape in response to so 
deformation of the tut>e. 

9l The defomnable tube of daim 1. wtierein before 
deformation of the tube the tubules hai/e a sUbetan- 
tialy prismaifo shapa and deform into a sUbstan- x 
tiaiy flattened shape In response to deformalian of 
thetubei 

ia The deformaUe tube of daim 1. wherein the 
tixiles contain at the outer periphery d the tiM 4o 
operangs or week spots which open up as a result 
of the defonmatfon process such that one or more 
fluids are squeezed from the interior of the tubules 
Into the epace sunoundho the tube. 

45 

11. ThedetormaUetube Of dakn 10. Wherein the fluids 
that ve squeezed from the interior of the tubules 
contain one or more chemicals, such as oompo- 
nents of a liquid cement slurry, oomponei 18 of a 
curing agent a a chemfoal treatment fluid so 
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Fig. 10. 
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